After two decades of development and refinement, the Tourism Satellite Account (TSA) has been touted as the most comprehensive way to measure the economic contribution of tourism to a destination's gross domestic product. However, recent literature has pointed out that the TSA is deficient in that it does not yield the indirect contribution of tourism to G DP. This paper shows that the TSA cannot be used to estimate the indirect contribution unless the import content of tourism is zero. The indirect contribution can be estimated using input-output (I-O) multipliers. We illustrate using Hawaii as an example.
Introduction
Tourism is not officially defined as an industry; its output is embedded in various standard industries. For that reason, it had been difficult to measure the size of its separate contribution to a two decades ago has been hailed as an important step in advancing our knowledge of the economic contributions of tourism. comprehensively the contribution of tourism to the gross domestic product (GDP) of an economy. Smeral (2011, p. 154) industry from being dismissed as a minor economic player. Unfortunately, the TSA spans only those effects that are generated by the direct economic relationship between guest and producer and thus makes it difficult to compare tourism-related GDP in relation to the overall GDP, since the latter also includes indirect effects caused by economic linkages. Another problem arises from the fact that, in the TSA, expenditures from residents on business trips [which are generally considered In a second step apply input-output (I-O) multipliers to tourism expenditures net of domestic business travel to derive the indirect effects. As we explain below, there is no other way to derive the direct and indirect effects by using the TSA alone unless the import content of tourism is zero.
In this article, we demonstrate the application of this two-step procedure to an open regional economy, Hawaii, to estimate the contribution of tourism--direct and indirect--GDP. We were also motivated by the conclusions of a study done by Laney (2009) Building the TSA account employs the same process as constructing the input-output (I-O) (Leontief, 1936) . In the Leontief model, an industry produces only one commodity. It is referred to as the industry-by-industry model. The second model was introduced by the United Nations in 1968 (United Nations, 1968) . This model extends the Leontief model by allowing industries to produce more than one commodity. This model requires the construction of -O model is often referred to as the make-use model.
About half the I-O models in the world are Leontief type industry-by-industry I-O models (Guo, Lawson, and Planting, 2003 ctively 0.133 (=$2 million/$15 million) and 0.095 (=$2 million/$21million). In Industry 1, the ratio of its value added to its total output is 0.6 (=$9 million/$15 million), and in Industry 2 it is 0.619 (=$13 million/$21 million). Then total value added attributable to tourism is simply $2.438 million (=$2 million x 0.6 + $2 million x 0.619). The $2.438 million figure is commonly referred to in TSAs as However, we know from national income import content of tourism is assumed to be zero). What are missing in the $2.438 million number are the indirect effects. Smeral suggests that the indirect effects can be calculated by applying a second-step multiplier exercise. We can show that he is correct.
1. First we determine the technical coefficient matrix A as ;
2. Next, we determine the total requirement matrix (Leontief Inverse) as 3. Total output due to tourism demand for Industries 1 and 2 respectively would then be 4. Finally, value-added due to tourism demand for industries 1 and 2 respectively can be calculated as $1.745m (=2.908 x 0.600) and $2.255m (=3.643 x 0.619).
Or, total value-added is exactly $4m (=$1.745m + $ 2.255m).
The $4 million figure for tourism value-added derived by applying I-O multipliers to tourist expenditures is exactly the same number as the $4 million figure for tourism final demand in direct and indirect contribution to GDP (again, recall that we assumed no calculated from information contained in the TSA; it is unnecessary to apply I-O multipliers in a expenditures alone does not yield tourism value-added, as the issue of the import content of tourist expenditures still must be addressed.
contribution to GDP using the TSA. While M is known in the expenditure equation of GDP, M t is not available from the TSA. It should be noted that total imports M includes imports for final imported for direct sale to tourists. In this case, the transportation, wholesale and retail margins are allocated to the respective industries and only the FOB value is recorded in M tf . M td refers to the import content of the goods and services purchased directly by the tourists -an Aloha shirt with material imported from China but the shirt is made in Hawaii. Finally M ti refers to the import content of the goods and services to support the delivery of the goods and services purchased directly by the tourists the imported oil to generate the electricity used by the garment factory for making an Aloha shirt.
Although it is claimed that the TSA is an account rather than a model, building the account employs the same process as constructing the I-O Reading down a column shows the purchases by the column industry from the various row industries.
The supply and consumption relations are presented in Table 3. This table is consumption for each industry (the ratio is assumed to be the same for everyone, tourists or non-2010 are presented in Table 4 . The tourism industry ratio (or column C) represents the percentage of the total sales of the industry that goes to (i.e. sold to/ purchased by) tourists. For example, Table 4 (column D, row 1) shows that 52 percent (=$3,061.1 million/ $5,841.9 million x 100 from the last column (G) of Table 4 . It is the sum of the tourism value-added by each of the six tourism industries, or nearly $8.2 billion. Tourism value-added is the difference between tourism output and tourism intermediate consumption (column C minus column F). For example, Table 4 (column C, row 3) shows that the accommodations industry sold nearly $6.1 billion in rentals to tourists in Hawaii in 2010; after subtracting nearly $1.8 billion of intermediate purchases (Table 4 , column F, row 3) such as utilities, etc. from other industries, the value-added of this industry was $4.3 billion.
For all six tourism industries, tourism value-added in 2010 totaled nearly $8.2 billion. The important observation is that the $8.2 billion is significantly less than the total amount of money spent on tourism consumption ($14.7 billion). Much of the difference can be attributed to the exclusion of tourism's indirect contribution to GDP as we explain in the next section. Table 3 C:from 
Using I-O M ultipliers to Derive Indirect Contribution of Tourism
From Table 5 , we see that total adjusted tourism spending i.e. tourism spending after netting out business travel--is $14.235 billion (=$14.735 -$0.500 billion). Imports for tourism final consumption, M tf, is $1.705 billion (Column B, row 8). The import content of tourism final demand, M td , can be calculated using the import ratios of the tourism final demand as shown in Table 5 ; M td is found to be $0.950 billion. However, we are unable to estimate M ti --the import content of intermediate goods and
services --from the TSA. In other words, we are able to extract M tf and M td from the TSA but not M ti ; thus, we are unable to from expenditure information contained in the TSA alone.
One way to uncover M ti is to use the import multipliers available through the I-O model.
Import multipliers 3 provide the direct and indirect imports necessary to deliver a dollar worth of goods and services for final consumption (final demand). Table 6 shows that the total (direct and indirect) imports necessary to support tourism final demand amounts to $1.599 billion. Therefore, Alternatively, we can derive total tourism GDP using the value-added multipliers from the I-O model. Similar to import multipliers, value-added multipliers 4 provide the direct and indirect value-added associated with the delivery of a dollar worth of goods and services for final consumption. Table 7 shows that the total value-added of tourism to GDP is $10.931 billion, which is the same as that derived by subtracting the three tourism related imports from final tourism expenditures. This leads to an important observation that is often overlooked; that is, the m related imports) 3 Import multiplier can be derived as follows:
, where i is the row vector of import coefficients (ratios), i.e., the import share per unit of output; and (I-A) -1 is the traditional Leontief total requirement matrix.
indicate that one dollar of final tourism spending generates (directly and indirectly) less than one dollar of GDP in Hawaii. 
Summary of F indings and Conclusion
The tourism satellite account has been used in over 70 countries to measure the contribution of tourism to national economies (Aydin, 2008) . It has also been criticized for its the TSA cannot be used to generate the indirect contribution of tourism to GDP when there are imports. The only practical solution is to apply input-output multipliers in a second step manipulation to generate the indirect effects. In addition, travel expenditures by local businesses within the destination, which are treated as final demand in the TSA, must first be netted out.
Using Hawaii as an example, i 
